THE 
Comparative Anatomy 
O Þ 
Stomachs and Guts 


BEGU MN. 


BEING SEVERAL 


LECTURES 


Read before the 


ROYAL SOCIETY: 


In the Year, 1676. 


By I\ebemjab Grew M. D. Fellow of the Royal Society, 
and of the Colledge of Phyſstians. 


LONDON, 
Printed by W. Rawlins, for the Author, 1681. 


. 


An Advertiſement to the Reader. 


Hereas a Book EntituFd , Exercitatio Anatomico- 
Medica de Glandutis Inteftinorum, earumgq,; Uſu W 
Aﬀedibus. Cui ſubjungitur Anatome Ventriculi Gellinacei. 
Studio Joh. Contadi Peyeri Scafhuſa-Helvetij, 1677. In 
which are found ſome of thoſe Obſeryations contained in 
the following Le&tures. It was therefore thought fit, here 
to take Notice, That the ſaid Book was not Publiſhed, till 
the Year after theſe Le&turcs were Read. 
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Of Stomachs and Guts. 


CHAP. I. 


Of the Stomachs and Guts of Six Carnivorois 
Owadrupeds ; 1c. T heWeeſle, Fitchet, Polecat, Cat, 
Dog and Fox. 


Am not ignorant of what many Learned and Inquiſi- 
ive Men, both at home and abroad, eſpecially in this 
laſt Century, have performed in the Anatomy of Ani- 
mals. After all whom; it it be demanded, whar 1s left for 


me to do? I Anfwer in the words of Seneca, (a) Multum @Epilt64. 


adhuc reſtat operis, multumg; reſtabit ; nec ulli Nato, poſt mille: 
Secula, pracludetur occaſio, aliquid adhuc adjiciendi. 

I ſhall omit moſt of what 1s already noted by Anatomiſts ; 
and princually ſpeak of thoſe things, which have hutherto 


been unobſerv'd. 
A Weeſle. 


The Gulet of a Weeſle ( which from the Ears to the ſer- 
ting on of the Tail was xo inches) about five inches long, 
$ in Diametre, equally wide, and thin. Enters the Stomach 
at the left End. | 

The Sromach about three inches long ; proportionably, 
more than a Dogs: An inch in Diamerre at the upper Ori- 
fice; at the nether, * ; having a flexure towards its Con- 


junction with the Guts : ſhaped hike to the body of a pair 


of Bag-Pipes. Thin, and plain, or without Folds. Which 
ſcems to be the property of theAromachs of moſt Rapaci- 
ous Cuadrupeds. 

The Guts thin, and plain, or with little ſtore of Glands, 
eſpecially of ſuch as in moſt Carnivorous Animals are con- 
ſpicaous. About a yard in length, and » an inch in Dia- 
metre; without any conſiderable contraction, difference of 


Size, Texture or Subſtance from the Stomach tothe Anus, 


No Colon. No Caecum. So that it ſeems to be all but 0ze 


ſingle Gut. Contrary to what is ſeen in any other Cuadru- 
ped, I have opened. 


At the Anus, a Couple of Bags grow to the Gut ; one 
On 


WM Of Quadrupeds. 
 oncachſide. Each of them, fall'd, about the bigneſs of a 
large Garden-Peas : containing a yellow, and thickiſh Li- 
uor, extraordinary fztid, and having the peculiar ſcent of 
the Animal in the moſt intenſe degree. Over the Bags or 
Bladders, 1sſpread the Sphinfer-Muſcle ; which compreſſing 
Them and the Anus both together, forceth them to a con- 
temporary evacution. 

I have not yet diflected the Civer-Cat, bur ſuppoſe, that 
theſe Bags are analogous to thoſe that contain the Civer in 
that Animal. | 

Theſe Bags, ſo far as I have obſery'd, are proper to all 
Carnivorous Quadrupeds , and thoſe only : as will further 
appear by the following Examples. 


A Fitchet. 


A FITCHET, being of kin to the Weeſle ; hath alſo a " 
Stomach and Guts much alike. 7] 
The Guts about a yard and two inches. At moſt, but E] 


ewo. The firſt, about two fect and 3 long ; and #* of an 
mch over, where wideſt. Hath five or ſix Necks or Con- 
trations. Anda little before moſt of them, ſtands a ſmall 
Cluſter of Glands, about as big as a Silver Half-perny. The 
ſecond, 1s about 3 a quarter of a yard long, and 3 an inch 
over where wideſt. Very thin, plain, and without any 
Glands viſible to the bare Eye. 

On cach fide the Ars, there is alſo a Bag of fetid Liquor, 
with the ſtink of the Amimal. 

The Gzts of theſe Two Animals, and I ſuppoſe like- 
wiſe of the Ferret, are the moſt ſimple, and plain, of all I 
have obſerv'din Qzadrapeds. 


A Pole-Gat. 


The Gzulet and Stomach of a POLE-CAT, are 1n ſhape 
like thoſe of a Weeſle. But the Gzrs are different. : 

They may be reckon'd, four. The firſt, about # of a yard 
long ; 3 an inch over ; very thin, and plain. ; 

The ſecond, + of a yard in length ; * of an inchover, and 

' 1n ſome places more. This Gut 1s Glandulous and very 


thick, in compariſon with the other, from end to end. The 
| Glands 
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Glands extream ſmall, no bigger than lictle Pins heads. Yet 


every Gland hath its 0rifice,out of which a Mxucus or Pituita 
may be viſibly ſqueez'd. 

The Third, is 5 a yard long ; and about + an inch over, as 
the firſt. About the muddle hereof, is a Cluſter ( of petite 


Glands) about two inches long, and * of an inch broad. 


Ar the further cnd alio, joyning to the fourth Gzr, 1s ano- 
ther like Clzfter, but as broad again. Each Gland in both 
theſe Cluſters, 1s about the bigneſs of a Mzſtard-S-ed. 

Each of theſe Cluſters, may be called a lirtis PANCREAS 
INTESTINALE. Their difterence 1s, That This hath nor 
one common Ducts. 

Of theſe Cluſters,it is obſervable, That both here.,and in all 
the other Animals hereafter mention'd, they ſtand directly 
oppoſite to rhat fide of the Gar, into which the Veſlels are 
inſerted. 

The Fourth, or Refum, 1s ſeparated from the former by 
a Contraction. Almoſt five inches long ; and near the 
Anus of an inch in Diamctre. So that all the Gzts together, 
arc two yards, within 5 a quarter. | 

This Amimal hath neither Color, nor Cacum. 

At the Anus, a pair of Bladders grow to the Gut, as in a 
IVeeſle; containing alſo a Liquor with the peculiar fetror of 
the Amma], moſt intenſe. 


A Cat. 


The Gulet of a well grown CAT, + of an inch, where 
wideſt. The "Texture two-fold. The Muſcular Fibers of 
the upper halt next the Throat, plainly P/arted. A fort of 
Work, which will beſt be ſeen in the Gulet of a Sheep. 
Thoſe of the other half , rather Annular , though not 


_ exactly fo. 


The Stomach in ſhape like that of a Dog, and moſt other 


Carnivorous Cuadrupeds ; - only ſomewhat ſhorter and 


rounder; being not above five inches long , yet 33 
OVeEr. 
But in the Gzts diyers Specialties are obſervable. Alto- 
gcther, about two yards and + long. With reſpect to their 
ſubſtance, but two in number: To their ſhape, the firſt may 
be ſubdivided into four. 

| A 2 Thus 
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Of Animals. 


Thus firſt may be called Mauſculare : being in proportion, 


thicker or more carneousthanthe Gzts of any Cuadruped 1 
have open'd. 

It hath about 28 or 30 Contrafions ; ſome an inch,others 
two or three inches diſtant one from another. I have not 
ſeen a quarter ſo many in any other Animal. It may be 
ſubdivided into four. 

The Firſt, 7.e. from the Stomach to the place where the 
Gut 18 conſiderably amplity'd,about ai of a yard; and ſome- 
what more than 3 of an inch, over. 

The Second, z. e. to the place where more conſpicuouſly 
contracted, about * a yard ; and in its wideſt place, above # 
aninch, over. 

The Third, z.e. to the next greater dilatation, a yard 
and #*; and i®* of an inch,over ; near the fame width with 
that of the firſt. 

The Fourth, about 3 a yard and #* ; and 3 inch,oyer. So 
that _ ſlender, and two ample ones arc reciprocally 
oynd. 

; "This Inteſt. Muſculare, 1s furniſhed with ſeveral Cluſters 
of Glands, ſix or ſeven in number : each Cluſter about 3 of 
an inch long ; andthe laſt above three inches. This efpe- 
cially, as in the Pole-Cat, may be called PANCREAS IN- 
TESTINALE. 

The Next Gzt ( in the place of the Refum) may be 
called Membranaceum, in diſtinction from the former ; be- 
ing far more perſpicuousand thin. About 5 a yard long ; and 
where wideſt, an inch and #,over. So that its hollow is more 
than four times as great as of any part of the Inteft. Muſs 
culare ; and eight or ten times as great as of the ſmall 
parts. And doth therefore contain far more than all chat 
Gt. | 

To the undermoſt part of this Gat, about an inch and # 
before the Anus, is faſten'd the end of a ſlender Mzſcle ; the 
other extremity, to one of the YVerrebre of the Loins. 

Thus Gut 1s Erenithed with ſeveral large Glands, not ftand- 
ing 1n Clzfters, but ſingly, asin a Fox or a Dog preſently to 
be deſcrib'd; but not fo big. 

The upper End of this Gut where it joyns to the Muſcu- 
lar,tor the length of * of an inch,is partly Conick and partly 
Helick ; being, as 1t were, the beginning ofa Cacum. 


On 
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On cach fide the Anus, a Bag of fetid Liquor, as in the 
former Animals. 

To the Gzts of a Cat, I ſuppoſe thoſe of a Leopard, 7; iger, 
and Lion, may have ſome Analogy. 


A Bitch. 


The Gulet of a BITCH ( from the top of her Head to 
the ſetting on of her Tail about * of a yard ) near an inch 
in Diametre. Somewhat thick, rediſh, and muſcular. 

The Stomach ſhaped as a Cats, ſaving thatit is a little 
longer. Inlength, nine inches ; in breadth, ſix ; in depth, 
as much. Somewhat Muſcular, as the Gulet. Not very 
viſibly Glandulous, except near the lower 0rifice. Where, 
for the ſpace of three or tour inches, are a great number of 
ſmall Glands, yet fairly obſervable round abour. 

The Gzts are Four. The Frift, or Craſſum, two yards 
and 3, and near aninch over, where wideſt. 

The Second, or 7enxe, about a yardand + long, and 
ſomewhat more than 5 an inch wide. 

The Third, or Caxcam, where wideſt, near an inch; and 
about 3: a foot long; but winding with three flexures, three 
ſeveral ways. Not joyned to the Tenxe, but the Refum ; 
and fo poſtur'd, as to make an acute Angle not with the 
Refum, but the Tenue ; in other Animals. And the paſlage 
between This and the ReAum ſomewhat ſtraight. 

The Fourth, or Refum, half a yard ; next the Caxcum, an 
inch over ; near the Anus an inch and 3. All the Guts toge- 
ther, near five yards. 

This only, of the Animals yet mention'd, hath a Cacum. 
Yet without a Colon. | 

The Guts of this Animal, as well as the Ga/er, are all of 
them thuck, rediſh, and Muſcular. The like, I ſuppoſe, are 
thoſe of all 0froorous Quadrupeds. 

They are furniſhed with ſtore of Glands. In the Cacumat 


ſeveral diſtances from #**to # of aninch. Very confpicu- 


ous to the naked Eye, cven after they are blown up and 
dry'd. In the two foremoſt, they ſtand in Clufters ; and the 
Cluſters mn all, about 20. Some of them round, as big as 
a Silver Peny or Two-peny; and ſome Oval, the compals of 
an Almond: and ſome, eſpecially towards the Cacum, two 
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or three inches long, and * an inch broad. Every Gland, as 
big as a Zurnep-Seed. The Cacum beſprinkled with Flat 
Glands, the breadth of a Marſhmallow-Seed or little Spangle. 
And fo the Rem, eſpecially towards the Anzs ; but here 
big. 
In the centre of theſe Flat Glands, the 0i fice, or if you 
will the Anzs of eyery Gland 1s very conſpicuous : by 
which the Gland ſpeweth out a certain Maczus or Pituita ; as 
by compreſſing the Gut may be eafily ſeen. 

So that although the Glands of the Stomach and Guts, 
eſpecially in Men and Czadrupeds, ſeem to lie behind, or 
under the inner Membrane : yet the Mouths of them all, 
do open into the Hollow of the Stomach and Guts. The 
Pituita which 1s always found very copious in both, not 
being half of it, the ſpittle, or bred of the Aliment, as 1s ge- 
nerally conceiv'd ; but ſpewed our of theſe Glands. 

At the Ars, arc two Bags of ſtinking Liquor, as 1n the 
aforeſaid Animals. 


A Fox. 


The Gulet, Stomach and Guts of a FOX, (1 a year old, 
and * yard from Head to Tail ) are much like to thoſe of a 
Dog. But with ſome differences. The Gulet, in proportion, 
ſomewhat larger. The Stomach deeper. 

The firſt Gut, or the Craſſum, far ſhorter, not above + a 
foot. The ſecond, or the 7enue, ſomewhat wider. The 
Cecum, much larger ; near + of a foot long. Ir hes not 
{trait out, but is wound up almoſt ſpirally. Where it joyn- 
eth to the other Guts, 3 an inch over ; at the other End, 
near an inch. 


The Guts furniſhed with ſeveral Cluſters of Glands, as in 


a Dog, about 14 in number. That next the Cecam four 


inches long, and above 3 an inch broad. Before every large 
Cluſter is a little Contraction in the Gut. In the Cecum and 
Reflum much larger than in the Bztch. | 
I ſuppoſe it is proper to all other Offivorous Animals, for 
the Refum to be turniſh'd with ſuch Glands. ; 
Juſt upon the Anus lie two Bags of ſtinking Liquor, as 1 
the Animals aboye-ſaid. 


CHAP. 


v ou." 


of Abiamia þ. 


CHAP. IL 


Of the Stamach and Guts of the Mole ; which ſeems 
to feed on Inſets. As alſo of the Urchan, Squire}, 
and Rat; which are chiefly Frugtvorons. 


A «Mole. 


Je Gulet of a MOLE, 1s not faſten'd to the End of 
the Stomach, as in the foregoing Animals, but to 
the nuddle. 

The Stomach ſhaped ſomewhat like that of a Polecar, 
and 1s as big ; being three inches long, an inch and+ 
broad, and as deep: which in compariſon with the ſmall 
bulk of the Animal, 1s exceeding great: this Animal weigh- 
ing not much above three Ounces; but an ordinary Pole- 
cat betwixt 20 and 3o. 

The Guts, a yard and + long ; longer than in the Carni- 
vorous kind. About « of an inch over every where. Near the 
Anus alittle wider. So that they ſeem, fo far, to be bur ewo. 
Yet taking in their Texture, they may be three. 

The Texture of the Firſt (about + of a yard long) is plain 
and ſimple, to the Eye, as in other Guts. Of the Second, 
extreme Curious; the Fibers of the Muſcular Membrane, 
making Undzulations or Indentures, continued for the length 
of + of a yard, round about the Gut : very much reſem- 
bling the Needle-work,, commonly called Iri/b-ſtich. But 
the Graver, though in other reſpects he hath done tole- 
rably well,yet cometh ſhort of the elegancy of this Work. 

Both theſe Guts are furniſh'd with five or fix ſmall 
Cluſters of Glands ; each Cluſter as big as a litle Spangle. 

The Refum, of a plain Texture, as the Firſt. And with- 
out any conſpicuous Glands. Half a # of a yard long, and 
where wideſt, 3 inch over. | 

Here are none of the Bags deſcribed in the Weeſle, Gr. 


Nor any Cecamnor Color. 


An 
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The Guletof an URCHAN enters the Stomach towards 
the middle, as in a Mole. Somewhat ſmall, not 5 of an inch 
OVer. 

The Stomach not ſo large as in the Mole, yet bigger than 
in Carmivorous Animals ; as than that of a Weeſle,alcthough 
the Body of an Urchan of the ſame age be no bigger, as is 
plain, when the Skins of both are taken off. "Tis alſo of a 
rounder ſhape. 

The Guts, for ſubſtance, ſeem to be but One. But from 
the difference of ſhape, may be accounted Four. The Firſt, 

or Crafſum, a yard and ** long; and near 35 an inch over, 
where wideſt. Ir hath ſeveral, about 12 obſervable Con- 
tra&tions; ſome of them an inch or two long, ſome more, 
and fome leſs: which, as to their length, is peculiar to this 
Animal. 

The Second, or Gracile, 1s about i of a yard long ; * of an 
inch over, and of an cqual ſize throughout. 

The Third, or Amplifſimum, ** of a yard long ; and 
above 4 of an inch over, where wideſt. 

The Refum, about as long ; and aboye + an inch over. 
So the length of all the Guts, is Two yards and an inch or 
two: much longer, than in the Carmvorous kind. 

The Third and Laft, are ſprinkled with an innumerable 
company of extream ſmall Glands, ſcarce diſcernible with- 
out a Glaſs; through which, they ſhew as big as little Pins 
heads. 

This Animal hath none of thoſe Bags ncar the Anus, 
above deſcribed in the Weeſle, &c. Hath no Cacum. No 
Colon. | 


A Squirell, 


That I open'd,was a Virginian, ſmaller than the European. 
The Gulet enters the Stomach towards the middle, as 1n a 
Mole and Urchan very ſmall, like the top of an Oater-/traw : 
ſo that the upper Orifice of-the Stomach, hardly lets any 
thing, ſo much as wind, to:paſs into it. 

The Stomach two inches'long ; the left end,an inch over; 
the right, an inch. The 
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The Guts may be reckon'd Four. The Firſt, which 
reacheth to the Cxcam, aboye 3 a yard long ; and near * of 
an inch over. -- 

The Cxcum very large, near three inches long, and aboucr 
; : an inch over. Lies ſpirally wound up on it ſelf. 

The Third, about three inches long, not aboye #® of an 
inch over. | 
The Laft, about as long. Hath two Contractions and 
Dilatations ; where wideſt, * of an inch over. All the Guts 
rogether without the Ceecam, not i of a yard : the ſhorteſt of 
all yet deſcnib'd. 


| Here are none of thoſe Bags upon the Azzs, aboyc men- 
tion'd. 


A Rat. 


The Gulet of a RAT.,1is extream ſmall. like that of a $qui- 
rel ; and inſerted into the Stomach in the ſame manner. 

The Stomach, with reſpect to that of a Mo/e, very ſmall ; 
ſc. three times leſs : although the Body of a Rat, 1s aboye 
twice as big as the Body of a Mole. | 

The ſubſtance hereof is alſo more plainly diſtinguiſh'd 
into two ſorts. One half, towards the left end, more pel- 


{ lacid, thin and membranous. The other half, ſc. from the 
Dl Inſertion of the Gulet to the Pylorus, more opacous, thick 
and Muſcular. 


The Guts may be accounted Five. The Firſt, or Gracile, 

: an Elnlong, and 5 of aninch over. 
* ___ TheSecond, or Amplum, a yard long, andi® of an inch 
= over. 


bg In theſe two together, are eleven or twelve Cluſters of 
2 Glands; every Cluſter about the breadth of a Spangle. 
s The Third, or Cecum, contained by a Ligament in an 


8” Orbicular poſture round about the Amplum. Above i an 
Be inch over, and three inches long. So that take it breadth 
and length, and 1t 1s as big as the Stomach it ſelf. 

The Fourth, I crave leave to call the Abomafidexm : tor 
tha it 1s 1n figure or ſtruCture very like to that Vertricle in a 
Sheep or Cow, called the Abomaſus. About two inches long ; 
and near its Conjunction with the Cacum, of an inch 


over, narrowing all the way to the other end. That 
B which 
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which 1s curions herein, .15s, That 'tis furniſhed with a con- 
ſiderable number of oblique Plates , about 46; 23 or 
thereabout, on cach fide oppoſitely ; exactly like to thoſe 
in the Abomaſus of a Sheep. 

The Laſt, or Stercoraceum, 1s fix inches long; + of an 
inch over, where wideſt. And hath one or two Contracti- 
ONS, AS 1N a Squire. 

The Gulet, Stomach and Guts of a MOUSE.are little dif- 
ferent. Only the Glands of the Guts fewer ; and the Ceecum, 


lcfs. 
On the contrary, 1n a SHREW-MOUSE, the Cecum is 


' rather greater, being 3* of an inch over, and two inches 


long. Yet the Body of the Animal five or fix times leſs than 
that of a Rat. 
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CHAP. III. 
Of the Stomach and Guts of ſuch Animals as are both 


 Frugivorous and Graminivorous; as the Rabbit, 


Horſe, and Pig. 
oA Rabbit. 


T He Gulet of a RABBIT is inſerted into the middle of 
the Stomach, as in a Rar. 

The Stomach ſhaped almoſt like a Dogs, but bigger, with 
reſpect to the Animal. Irs inner Membrane 1s gather'd up 
into ſeyeral little Plates, like thoſe in a Man. At the End 
next the Pylorus, nauch thicker, and more Glandulous, Ner- 
vous, and Muſcular than in any other parr. 

The Guts, without the Ccam, arc four yards long. In 
number, five. The Firſt, or Jejunum, about four feet long, 
and :an inch oyer. _ 

The Second, or 1eam, as long ; and aboye 3 an inch over. 
Whereas in ſome, as the Polecar, Dog, Urchan, the Second 
Gut 1s ſmaller than the Firſt. 

The 7ejunum is beſprinkled with a great number of very 
ſmall Glands : which when the Guts arc blown up and dry; 
look like a multitude of little Specks. « Whence the Gut 15 


more opacous than the 1exm:. 
Beſides 
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Beſides theſe ſmaller Glands, the Fejunumand Ieum to- 
gcther, are furmſhed with four or five Cluſters, about as 
__ as a 7wo-penys ; and every Gland as big as Wall fower- 
Seeds. | 

Where the 1eum enters the Colon, it hath a very thick 
whute and Glandulous Body,or Pancreas Inteſtinale : and the 
mouth of cach Gland very apparent. 

The Cecum, of a prodigious fize; above + a yard long;and 
and an inchand : over where wideſt. 

Ar the End of the Cecam hangs a certain Label, alſo con- 
cnuouſly hollow with the Cacam, and may be accounted 
part of 1t. Betwixt three and four inches long ; and at the 
upper cnd, + of an inch over ; in ſhape like a Man's Finger. 
Lined quite through with a thick Glandulous Body,like that 
in the end of the 1eum. 

All tne reſt of the Cxcam very thin, and tranſparent: ſo 
as being blown up, it looks hike thoſe Skins of Tceing-Glaſs, 
tormerly us'd for Tranſparent Flower-Works. 

This Gut ſeemeth at firſt, to have many YValoule Conni- 

ventes. But by being blown up, 1s fairly repreſented one 
{ingle Valve or Plate, ſtretched out perpendicularly from 
the circuit of the Gut, and moſt curiouſly winding, in a 
_ ſpiral Line, from one End to the other. 
4 This Gut runs into the Color, which 1s above a foot long, 
where wideſt or next the Cecaum, an inch over ; at the other 
end an inch. It hath a double Vinculum, one on each ſide; 
by which 'tis gather'd up into a great number of little Celk, 
contiguous one to another throughout. 

In opening this Animal, being juſt dead, the Periftaltick 
motion of the Guts, was very apparent, eſpecially in this 
Gut. By means whereof, the ſeyeral Cells aforeſaid, were 
made reciprocally to move in and out; ſo as while one 
moved and was convex inward, another next adjacent, mo- 
ved and was convex outward ; and ſo on by a kind of un- 
dulation, for ſeveral inches together. 

This Gut1s very thick and Glandulous all over,the Glands 
ſtanding every where cloſe and contiguous: ſo that the 1n- 
{ide of the Gut, looks like the Seal-Fiſhes Skin. The Glands 
are not flat, as in the Guts above deſcrib'd, but ſtanding up 
round and high, like an infinite number of Papille : the 
Mouths of each viſibly open ; from whence a Mugs may 
caſily be cxpreſs'd. Bl. 50 
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The $ yomaths and Guts. 


So thatall Inteſtinal Glands are either Flat, or Spherical . 
both with a Mouth in the centre. Anſwering to a Buttorr- 
Mould ; the Flat Gland, to a flat Mould; and the Spharical 
Gland to the like Mould. The former may be called Rotu- 
lares : the latter Papillares. 

The Laſt Gur 1s about four feet long ; as wide as the 
Ileum, and near the Anus wider by + of an inch. 

_ This Amimal hath none of thoſe Bags obſerved at the 
Anus of the Carniyorous kind. 


o A Horſe. 


— The Guletof a HORSE, 3s large, thick, red, and very 
Muſcular. The propertics of the Gulet 1n all Voraceous 
Cuadrupeds. Inſerted into the Stomach, not at one End, 
but the middle, as in a Rabbrr. 

| The Stomach ſingle. Not much above a foot long, 
about + of a yard deep, and ſeven inches over. Which in 
reſpect to the Animal, and eſpecially to his Guts, is exceed- 
ing ſmall, I had not time to obſerve the infide, but proba- 
bly , "tis gather d up into Plates or Folds as That of a 
Rabbit. 3 

The Guts are fix. The Firſt, or ſmall Gut, about 28 
yards. Near the Stomach, two inches over ; towards the 
other end, two inches and 5. Which though it be wider b 
far, than the ſame Gut in any other Czadruped that I have 
open'd: yet in reſpect to the Amplitude of the other Guts 
in this Animal, it may properly be called the Small Gar. 
It hath ſix or eight Contractions or ſhort narrow Necks ; 
and amongſt them, a long one, about a foot before its cn- 
trance into the Coecum. 

It hath very few, and but ſmall Cluſters of thoſe larger 
Glands, obſervable in the fore-mention'd Animals. ' But of 
a ſmaller kind, the inner Coat 1s every where full as it can 
hold, cach Gland not ſo big as a Cheeſe-Mzte. 

The Second, or Cecum, 1s ſquare ; having not two, but 
four Ligaments which contain it in that figure. By means 
whereof the ſides are alſo gather'd into many Cells, ſmall 
and great, as the Color it ſelf in this and other Animals. 
The Bulk is vaſt: Near the Cone, or cloſe end, about 


three inches oyer. But at the Baſe, or where it joyns o_ 
olon, 


: | Of- Quadrupeds. + 13 
F. Colon, a * of a yard oyer. And in length, ' a full yard. So 
that it is more than twice as big asthe Stomach. TT 

The Learned Dr. G/ifon, in ſpeaking of the Stomachs of 
Ouadrupeds, faith, That a Rabbit and a Horſe have a double 
Cacum. His words are theſe ; It Equis, Cuniculis, & Por- 
cellis Indicis, Cacum duplex deprehenditur. But herein he 
1s miſtaken. As to a Rabbit, the:contrary hath been ſeen in 
the Guts preſented entire beforethis Honourable Preſence. 
And who ever will take the pains to examine all the Guts of 
a Horſe, will find, That neither hath he, any more than 
One Cecum, which I have above defcrib'd. | 

The Third Gut, is the Color. The unuſual ſhape, and pro- 
digious Amplitude whereof, might g1ve occaſion to the 
Doctor-to miſtake it for another Coecum. So that although 
a Horſe hath but one ſingle Cecum; yet may he not impro- 
perly be ſaid co have a Treble Colon; ſc. Two Ample ones, 
next the Cecum; and a ſmaller one next the Refum. Un- 
leſs any pleaſe rather to call the rwo Great ones, the two 
BELLIES of one and the ſame Colon. 

The Firſt Belly next the Cacum, 1s no leſs where wideſt, 
than i of a yard oyer ; and in length, above a yard and +. 

; The Second Belly,next the RefFum.as wide asthe former ; 
2 and above a yard long. So that each of theſe Bellics are 
1 bigger than the Carum. That next the Cacum half as big 
; again: And about four times as big as the Stomach. 

Theſe two Bellics are joyn'd together by a Neck, about 
four inches over, and + of a yard long. Gather likewiſe 
into Cells, as all the other parts of the Color. But with four 
Ligaments, as the Cecum. By which alfo they lic ſquare. 
And upon a paſſing view, might be another occaſion of the 

 _ forementioned miſtake. So that if any one ſhall call ether 
2 of theſe Bellies, a Cacum ; then a Horſe will not have two 
only, but three Cecams. But theſe Bellies have neither of 
them, the defining property of a Cacum ; which 1s, To be 
pcrvious at one end only. v 

The ſmall Color, or the ſmaller part of it, runs betwixt 
the Second Belly and the ReFum: likewiſe full of Cells, cori- 
tain'd together by two oppoſite Ligaments as un other 
mga "Tis about three: inches oyer; and fix yards 
long. | pt 
The Refum, very thick and Muſcular, as in moſt _w 
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 TheS tomachs and Guts. 


large 2zadrupeds; about three inches and 3 over, and nor 
above i a yard long. The length of all che Guts ( without 
the Cacum). 18 about 37 yards. So that the Guts of a Horſe, 
alchough they come much ſhort of thoſe of the Animals 
next mention : yet in wideneſs, much exceed them: So 
as tO contain about ten times more than his Stomach. 


eA Pip. 


That which I procur'd was but 16 days old. The Gulet 
was torn off; ſo that I could only obſerve the Inſertion of 
it, which 1s about the middle of the Stomach , as in a 
Horſe. Bur that of a Hog, I haye often ſeen, and it is very 
thick, nauſcular and red. 

The Stomach, was five inches long, and three over. 
Shaped ſomewhat oddly; in a manner with a double 
Ventricle. The one, and the principal,may be called Venter 
magnus, ſhaped like that of Carnivorous Luadrupeds. Very 
thick and Muſcular ; eſpecially in the Neck and ar the 
Pylorus. 

Againſt the Pyloras ſtands a round Caruncle, as big as a 
ſmall Filbert Kernel, like a ſtopple tothe Pylorus. A part I 
think peculiar to this Animal. 

This Ventricle within, hath ſeveral Folds, about #* of an 
inch broad, and as deep; and wind to and and fro, as in 
a Rabbit or a Man. Scituate only about the right End or 
half of the Belly : the other End being, though alſo Muſ- 
cular, yet very plain. | 

At the left End of this greater Ventricle, another far leſs, 
yet diſtinct one, is appendent. Much after the ſame man- 
ner as the Reticulum 1n a Sheep is to the Panch. Or as the 
Inteſtinum Cacum to the other Guts : for which reaſon ir 
may be called Cecus Ventriculus. Separated from the 
greater by a Muſcular Ligament, like a half Vatve. Where 
It joyNs to it, an inch and 3 over, and thence extended two 
inches m length ; ending ina twiſted or hooked Cone. Not 
ſo Muſcular, as the greater Venter, but thin and Membra- 
nous. The 1nner ſurface alſo plain, or without Folds. Yer 
is 1t, Glandulous, as the other : but the Macas the Glands 
yield omewhat thiner. 


The Guts of this Pig (fo young) were near __ 
yards 
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yards in length. Whuch 15 more than doubled, perhaps 


crebled in a well grown Hog. They may be reckon'd fix. 


or ſeyen. The Firſt, hath ſeveral Flexares, next the Sto- 
mach, within the length ofa 5 ofa yard, and may be called 
Serpentinum. 

The Second, about five yards and i long, and 5 an inch or 
+ over. In this (no more than inthe firſt) are ſcarce 
any conſpicuous Glands; ſo that it may be called ; Per- 
ſpicuum:. | 

The Third, of the length of the Second ; and fomewhat 
leſs in Diametre. The Veſlels of This, are more numerous 
chan of the former. And 'tis furniſh'{d with ſeveral large 
Cluſters of Glands, about nine or ten : ſome of them an 
inch and, two or three inches long; and, or: an inch 
over. And may be call'd Minus Glandoſum. 

. TheFourth, 1s a yard and+long; where wideſt, as the 
Third ; but the greateſt part of 1t notabove #*®* of an inch. 
This Gur, inſtead of Cluſters, 1s Lined with a Glandulous 
Lace, extended from one end to the other. Ar the be- 
ginning * of an inch broad; at the end next the Cacum, 
{of an inch. Spread or extended (as was firſt obſerved of 
the Glandulous Cluſters) upon that ſtde of the Gut, as is 
directly oppoſite to the Inſertions of the Veſſels. The other 

art of the Circuit of the Gut, 1s very thin and perſpicuous. 
This Gut may be called Magis Glandoſum. 

The extremity of this Gut, doth not only joyn to the 
Colon, but is inſerted into it, and therein protuberant : very 
like, in ſhape and bigneſs to the Nipple of a Womans Breaft 
that gives ſuck: and1s Iikewife punched in ſeveral places at 
the top and round about with the 0rifices of ſo many ſeye- 
ral Glands. 

The Fifth, or Cecxm, is four inches long, and an inch 
and 5 over. Among all the Czadrupeds I have open'd, pc- 
culiar to This and the Cacum of a Horſe to have the ſame 


ſtructure with the Color. | 


The Sixth, or Color, 153 of a yard long. Where it joyns. 


to the Cacum an inch over; from which place it tapers all 
along tothe other end, where it 15 not aboye » an inch 
over. Gather'd up into ſeyeral Cells from end to end, 
with two oppolite Ligaments, asin a Rabbir. Arthe rop of 
It, juſt under the aboveſaid Nipple, is a large round Cluſter 


of Glands with very tair 0rifices. Ot 


—— 
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T he Stomachs and Guts. 


Of all the Qzadrupeds I have open'd, peculiar to this 
Animal, a Horſe, and a Coney ( perhaps alfo an Aſs and 2 
Hare) to have a true Colon : if that of a Man be the ſtand- 
ard for the Definition of it. 

The Laſt, or Stercoraceum, is alſo + of a yard long. Scarce 
any where more than * an inch oyer ; and towards the 
_ not ſo much. Whereas in moſt Czadrupeds, tis there 
wideſt. 

Here are no Bags, as above deſcribed in the Carnivo- 
rous Animals. | 


CHAP.-IV.; 


Of GRAMINIVOROUS QUADROUPEDS ; 2 
Sheep and a Calf. 


oeAS beep. 


T He Gwlet of a SHEEP ( three years old, and weighing 
120 pounds Haverdupoiſe) about an inch and 5 over: 


- which with reſpe&t to the Parch is but ſmall. Compoſed 


of ſeveral Organical Parts: which bgcauſe they are here, as 
well as in ſome other larger Amumals, more conſpicuous, ] 
ſhall omewhat more particularly deſcribe them. 

They are all of them, by Anatomiſts, uſually, but impro- 
perly called Coats : for the inermoſt, are the chief Body of 


the Gz/et : So that 'tis the ſame, as to call the Wood of a 
hollow Plant, one of its Coats. "Tis therefore compoſed of 


Five Membranes; Three in the muddle,lined with a Fourth, 
and faced with a Fifth. 

The Utmoſt, and the Inmoſt, are both Cuticular. The 
Inmoſt , or Glandulata , exceeding white, and very fri 
_ anſwerable to the outward Rind of the Root of a 
Pant. 

The next to it, is the Nervous. Which here,and in ſome 
other Voraceous Animals, is fo very thick, that it may 
more properly be called the CORPUS NERVOSUM. Con 
poſed of Fibers, partly running by the length of the Ger, 
and 1n' part tranverſly to the two Muſcular Membranes. 
Throughout 
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Throughout the length of it, run many ſmall Nerves, like 
the fineſt Lawn-7hread. 

This Corpus Nervoſam, 1s, as I conceive the TENDON to 
the rwo next or Muſcular Membranes. 

Theſe Two ( they are at leaſt two) are truly Muſcular. 
Stenon hath obſerved them to be ſpirally continu'd : which 
of ſome of them 1s true, not of all. And Dr. Wilzs faith 
alſo truly, That they Decuſ/ate, the one winding from the 
right hand downwards, the other from the left. But, to 
proceed where theſe two accurate Perſons have left ; of the 
admirable Texture of theſe two Muſcules, it is further ob- 
ſcrvable, That of cach parcel of Fibers, one half is fo diſtri- 
buted, as thoſe F:bers which belong to the uppermoſt Muf- 
cule on the right hand, are in their progreſs towards the 
left, caſt into that which lies underneath. And fo on the 
contrary, thoſe which belong to the Upmoſt on the left 
hand, are caſt, into that which lies underneath on the right : 
both together making a perfect Plat, ſomewhat like to that 
in a Riding-Whip. The other half keeps always above, and 


1s continu'd by a compounded line, partly Sprral,and partly 
Elliptick; eſpecially towards and at the bottom of the 


Gula. 
The Stomachs or Venters in a Sheep are Four. The 

Firſt, or Panch, conſiſteth of as many Membranes as the 

Gulet. The Inmoſt and the next, ſc. the Nervous, are raiſed 
YL up, and made all over rough with a multitude of ſmall Ner- 
Ft vous and pointed Knots, in ſome places ſmaller and round ; 
F, in others larger and flat: all very like thoſe upon the 
Tongue. 

In the Panch alſo are ſeycral Gibboſities, cauſed chiefly 
by the doublings and thickneſs of the Muſcular Mem- 
branes, in thoſe places. So that they arc as it were the 7en- 
dons of the ſaid Membranes. 

The Second Venter, is by the Latins called Reficulum. In 
which arc the like Nervous Knots, as inthe Parch, bur 
ſmaller. - And comprehended within feveral round Ridges 
or Plates compoſed together in the form of a Net or Honey- 
Coome. 

The Third, is called the Omaſus : by Batchers the Feck. 
Of a wonderful ſtructure : being .d1vided into above 40 


Receptacles by ſo many Sepiments, great and fmall: 
C fome 
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ſome3, 3, or i of an inch, othersan inch, or two inches 
broad. All coverd with the like Knots, as the two former 
Venters; but extream ſmall. 

The Fourth Venter 1s called Abomaſus : by Butchers, the 
Read. The only analogous one to that 1n a Man; the 
Membranes hereof being all alike. Saving, Thar the Plates 
(as here they are rather than Folds ) are far deeper ; and 
oppolitely and regularly mett in an oblique poſture. 

The Guts are Six or Eight. The length of all, near 32 
yards. The Firſt, or Serpentine, from its Flexures,about 3 a 
yard long, and of an inch over. 

The Second, or Jejunum, about 13 yards and 5, and as 
wide as the firſt. 

The Thurd, or Jexm, 1 1 yards long ; and an inch over. 

The Fourth, or Cacum, above a Foot in length; and 
where wideſt, two inches and 5. 

The Fifth, is continu'd from the Cacum without either 
Valve or Contraction intervening. Above a yard long :; 
and an inch and * where narroweſt. 

The Laſt, may by way of Eminence, be called the Mz/- 
cular : being as thick as the Gulet it ſelf. And This may 
be ſubdivided into Three. From the Fifth, it grows ſmall 
to the length of an Eln ; where it 18: an inch over. Of this 
width it continues two Elns more and =. After it widens 
again,to the Anus or the length of another Eln and 5 ; where 
is near an inchand # wide. In the Zejunum, the Veſlels arc 
leſs numerous ; in the erm, more; in the Cacum, and the 
next, moſt; and in the Muſcular, leaſt. 

The Glands, not ſo obſeryable, as in thoſe of a Calf,which 


I ſhall next deſcribe. 
| A Calf. 


The Number, Shape, and Texture of the Gu/et and Ver- 
ters of a CALF, are the ſame, as of a Sheep. The Guts 
much different. In length,abour 20 yards. In a well grown 
Ox, at leaſt thrice as long. Asking a Butcher, at his Slaughter- 
Houſe, How long he thought they might be ; he gueſſed 30 
yards. But believing him miſtaken, I cauſed them to be 
meaſur'd, and found them full 60 yards, and four over, 
which may be allowcd for their ſtretching, for that they 
were meaſur'd cmpty. | They 
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Of Quadrupeds: 


They may be reckon'd ſeven or nine. The Firſt, the 
Serpentinum, as 1n a Sheep. In length 5 a yard, and #of an 
inch wide. 

The Second, or Amplum ( being the wideſt of all the reſt 
but the Cecam) 1s five yards and + long ; and an inch and 5 
broad. Theſe two arc very thin, and have ſcarce any con- 
ſpicuous Glands. 

The Third, or Magis Glandoſuni, near ſeven yards long, 


and an inch wide. Furniſhed with a great many Cluſters of 


Glands, like thoſe in a Pig, about 50 of them ; an inch3, or 
: long, and ſome longer. 

The Fourth, or Graci//imum, about two yards long ; and 
not above 3 an inch over. Whereas 1na Sheep, the Guts 
next the Verters, and that following, are near of one width. 
Somewhat thicker and more fleſhy than any of the former. 
Hath ſeveral Cluſters of large Glands ; but nothing near fo 
many, no not with reſpect to its length, as the precedent : 
and may theretore be alfo called Minus Glandoſum. 

The Fifth, or Maxime Glandoſum, 1s a yard and * long,and 


an inch wide. By far che moſt opacous, thick and ponde-_ 


rous of all the five. Lined throughout the length, wich 
ſucha Glandulous Lace, asin a Pig. This Lace is thicker 
than all the other Parts of the Gut together. Ac the begin- 
ning 5 an inch, at the lower cnd an inch broad. The reſt 
of the Gut, over which this 15 not ſpread, is perſpicuous. 

The Sixth, or Cxcam,near two feet long, and aboye two 
inches and 5 over where wideſt ; where narroweſt, an inch. 
Very thin, and without any conſiderable Glands. 

The Laſt, or Muſculare, two yards and * long, and of the 
ſame Diametre 1n 1ts ſeveral parts as 1n a Sheep; being 
wide art both ends, and flender in the naiddle: and may 
therefore, as that, be ſubdiyided into three, 
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CHAP. V. 
Of the Uſes of the Gulet and Stomachs of Quadrupeds. 
| Aud fir$i of the Gulet. 


p ſpeaking hereof, I ſhall, as in the Anatomical Part, inſiſt 
4 chuefly on thoſe Particulars which have been omitted by 
others. 

It may therefore firſt be noted of the bore of the Gule?, 
That it 15 not every where alike anſwerable to the Body or 
Stomach. As1na Fox, which both feeds on Bones, and ſwal- 
lows whole, or with little chewing ; and next ina Dog, and 
other Offivorous Czadrupeds, 'tis very large ; ſc. to prevent 
a contuſion therein. Nextin a Horſe; which though he 
tceds on Graſs, yet ſwallows much ar once, and fo requires 
a more open paſſage. Burin a Sheep, Rabbit, or Ox, which 
bite ſhort, and ſwallow leſs at once, *tis ſmaller. But in a 
$quirel, {till lefler, both becauſe he eats fine, and to keep him 
from diſgorging his meat upon his deſcending leaps. And 
ſo in Rats and Mice,which often run along Walls with their 
Heads downward. 

The Thickneſs of the Gzu/et is alſo different. So in a 
IVeeſle or Pole-Cat, which cat no Bones, more Membranous 
or Skiny. In Dogs more Muſcular, greater force being re- 
quired to carry down Bones, than Fleſh. But in Sheep, 
Hogs, Cows, Horſes moſt of all; for three Reaſons : Firit, 
For that Graſs, and eſpecially Hay is lefs {hppery, and apt 
to clog by the way. Secondly, Becauſe they cat continu- 
ally, and fo the Gulet is in continual action, which it conld 
not bear without pain, were it not made ſturdy for hard la- 
bour : in like manner, as are the Muſcules of the Chaps, 
and eſpecially the Maſeter, in all the faid Animals. Thurdly, 
For that all they cat and drink (becauſe they hold theirHeads 
down) muſt be made by a greater force to aſcend into their 
Stomachs. Whereas in Carnivorous Animals, and cſpe- 
cially a Man, it paſſeth by deſcent. And there arc few, 
bur may remember, how difficult it was, when chey were 
Boys, to drink with their Heads down at a Spring. And al 


though Dogs drink with their Heads down, yet they _ 
only 
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only Lap, their Gulet not being Muſcular enough to carry 
þ much at once. | 

The ſeveral Parts of the Gulet, have their diſtinct Uſes. 
The outer Membrane, 1s both a Fence, and a Swath to all 
the reſt; eſpecially to the Muſcular. For the Nervous un- 
derneath, bung always capable of, and ſometimes ſubject 
to inordinate expanſions (as Dr. Willis doth well conjecture) 
it would Rack the Muſcular Membranes beyond their 
Tone, were they not bound up within this. 

The two Muſculars, chiefly ſubſerve the ſeveral Motions 
of the Gulet. Amongſt which, Dr. W:illzs reckons Ofcitation 
or Yauning, and Expuition. Of the firſt, (a) tis words are (#) Phar- 
theſe; [ Oſcitatione, Oeſophagi duttum ampliari, W quaſi a = ps 
wento quodam inflari & expandi ſentimus. But who knows 
not, that the Vindpipe, and not the Gwlet, 1s the part con- 
ccrn'd in all kinds of Reſpiration, whereof 0ſcitation 1s one. 

Of the latter, his words are theſe ; (b) Gul Twnica carnoſa, (6) Ibid. 
duplex quaſi Muſculus cenſeri debet ; quorum alter, expuitio- _ 
Nis opus perſicit. At that time forgeting, that no man ever 

ſpat any thing out of his Stomach ; no more than he can be 

{aid to vonut or eructate out of his Mouth. The Doctor 

is one, of whom I have learned much : and therefore 1 
mention theſe Things, only becauſe they he in my way : 

and that we may ſtill remember, Nul/izs in Verba. 

The Actions of the Gw/let are therefore principally theſe 
Three, Deglutition, Vomition, and Erudtation. By one of the 
Muſcular Membranes, faith the forementioned Doctor, 
ſc. that which deſcends , Deglutition 1s performed; by the 
aſcendent, YVomition. His words (c) are theſe, Cum unins Fi- (c) Ibid. 
brarum ordo deſcendens,Deglutitioni inſerviat; alter aſcendens, 
Vomitionis opus perficit. But that he was herein nuſtaken, I 
conceiye,appears from the ſtructure of the ſaid Membranes, 
neither of which, is aſcendent or deſcendent, more than the 
other ; and from the manner of their Contexture, as 1s 
above deſcrib'd: Beſides, if it were ſo, why ſhould there 
not be Aſcendent and Deſcendent Fibers or Muſcules, for 
the Natural, and the Inverted Motions alſo of the Gats ? 

I conceive therefore, That Deglutition and Vomition are 
made by the Cooperation of both the ſaid Membranes : 
only in the former, the Motion gocs from the Throat 


downward, 1n the latter, from the Stomachupward. And 
{0 
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ſo in Erufation, only with leſs force. For the performance 
of which Actions, Two Muſcules or Muſcular Membranes 
are yet requiſite; and choſe platted and interchanged, as 
hath been deſcrib'd : That 1s, by a double Plat of the Fi- 
bers of both ; whereby half the necher Membrane on the 
one {ide the Guler, becomes half the upper Membrane on 
the other ſide: and ſo wice verſa, in fpiral rounds through- 
out. Totheend, That the Guler being hereby contracted 
in one part, and dilated 1n the next,nughr ar the ſame time, 
thruſt forward, and let paſs, any body therein contain'd: 
and that the faid Contrations and Dilatations might be 
more eaſily and regularly made, and by reciprocal VUndula- 
tions, carry'd on from one end of the Gz/et to the other. 
Theſe Undulations, in the Gulet of a Horſe, when he drinks, 
are very plainly ſeen. 

And that this Undulation may be made with more ſpecd, 
it 1s obſervable, That the ſaid Muſcular Fibers are not con- 
tinu'd by a cloſe, but very oblique or open ſpiral Line. 
Whereby, as the ſpiral Rounds or Circuits, ſo the Undula- 
tions, are the fewer ; and conſequently, not flowly ( as in 
the Guts) but much ſooner finiſhed. 

Hence 1s, That a Cat hath ſo difficult a ſwallow, the 
meat commonly ſeeming to ſtick in her Throat. Not from 
the ſmallneſs of her Gz/er ; bur for that in the longer half 
of it, the Muſcular Fibers are continu'd 1n ſo cloſe a ſpiral 
Line, as rather to ſeem Arnular. Whereby, the Undulati- 
ons of the Gulet are more {lowly and difficultly made. So 
that a more difficult ſwallow, being one thing neceſſary to 
make her not greedy, but patiently to watch for her Prey ; 
Nature hath therefore contriv'd her Gu/e: for that pur- 
poſe. 

The Nervous Membrane, or ( as in ſome Graminivorous 
Animals it may be call'd ) Corpus Nervoſum, hath hitherto 
been thought to ſerve only for ſenſe. Dr. Willis Con- 
jectures, That it 1s alſo the Inftrument of ſome certain mo- 
tions of expanſion in Oſcitation and Preternatural Inflation : 
which 1s all he ſaith. | 

But to Me, it ſeemeth , That it Cooperates with the 
Muſcular Membrane to all the Natural Motions of the 
Gulet, in Deglutition, Vomition, and Eruftation, And, to 


ſpeak properly, That 'tis nothing clſe but a OREN 


: * 
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TINY ; that 1s, the Zendon of the two Muſcular Mem- 
ranes. | 

It may be Objected, That then it ſhould lic above, not 
under the Membranes. Bur in a Gizard, we find the Ten- 
don ſpread within or underneath the Fleſhy part of the 
Mulſcules, as well as above. 

The truth of chis will further appear, if we conſider the 
great Thickneſs of this Membrane, where the molt force- 
able motions of the Gzlet are required. For it would ſerve 
as well for ſenſation, 1f it were ten times as thin: the groſs- 
neſs of the ſenſory, not being neceſlary to the exquiſiteneſs 
of the ſenſe ; bur of the mover, always to the ſtrength of 
the motion. And therefore, whereas the Caticular or ut- 
moſt Membrane 1s much of the ſame thickneſs in all Ani- 
mals; the Nervous is much varied according to the thin- 
neſs or thickneſs of the Muſcular : that 1s, where the Muſ- 
cule 1s thick, the Tendon 1s proportionable. The notice 
of whuch in Oxen, Oc. ſheweth the ſame uſe hereof in a 
man. 

The Inmoſt Skin or Lining of the Gz/a, is to be a pro- 
tection to the Nervous, as the outer is to the Muſcular ; that 
ſo nothing hard, falt, ſower, or any way acrimomious, may 

1 be injurious to it. To keep it the better within bounds, in 

P all the motions of the Gzl/er. To be the Bed of the Glands: 

! And one ſeat of Thirſt; which oftentimes lies no deeper 
than the Throat and upper part of the Ga/et : and is cured 
by any thing which by moiſtening the Throat ſhall give 
vent to the Macs ſtagnant therein, 
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CHAP. VL 
Of the Uſes of the Stomachs of Quadrupeds. 


/ JA Nd firſt, all Carnivorous 2uadrupeds have the ſmalleſt 
Ventricles ; fleſh going fartheſt. Thoſe that teed on 
Fruits and Roots have them of a middle {ize. Yet che 
Ls Mele; becauſe It teeds unclean, hath a very great one. Sheep 
i; and-Oxen, which feed on Graſs, have the greateſt. Yer the 
'f Horſe (and for the ſame reaſon the Coney and Hare ) COTA 
| rami- 
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Graminivorous, yet comparatively have bur little ones. For 
that a Horſe is made for labour, and both This and the Hare 
for quick and continu'd motion : for which, the moſt eaſie 
Reſpiration, and ſo the freeſt motion of the Diaphragme is 
yery requiſite; which yet could not be,ſhould the Stomach 
lie big and cumberſome upon 1t, as in Sheep and Oren it 
doth. For which cauſe Nature hath here transfer'd the 
greater part of the Alimental Lugage into the Cecum. 

The Neck of the Stomach, near the Gut, 1s commonly 
reflected backward, ſo as to make an acute Angle with the 
Back of it. To the end, the extruſion of the prepared 41:- 
ment to the Gut, may be ſtinted. And that the thiner part, 
which will more cafily wind about, may the better paſs 
away, and leave the reſt behind. Sometimes it hath three 
or four Flexures, as in Sheep and Oxen : for that the Gut 
being ſo ſmall with reſpect to the Verter,and with all ſo very 


thin; 1t would, by too ſudden or copious an irruption of 


the Aliment, be in danger of being burſt. And for the 
ſame reaſons, the Stomach of a Pig, ſo yoraccous a Crea- 
tute, 15alſo furniſhed with a Stopple. 

The diſtinct uſes of the Parts of the Stomach, are many 
of them the ſame as of the Gz/et. I ſhall not therefore re- 
peat, but proceed to thoſe particulars as remain to be ex- 


plicated. 


And firſt, *tis plain, in thoſe thick Stomachs of an 09x or 
a Sheep, that the carneous Membranes are true Mzſcules : 
which conducteth us more eaſily to believe that of a man 
alſo Muſcular. "Tis certain, that the Maſcales of the Abdo- 
men inſome Animals, as in Squarels, are thiner than thoſe of 
a mans Stomach. : 

Now the Nervous and Muſcular Parts joyntly ſubſerve 
to all the motions of the Stomach, which I reckon five, v1z. 
Corrugation, Aſtriftion, Undulation, Convulſion, and Voluntary 
Motion. 

Corrugation, 1s when there is a double motion of Con- 
traction, beginning from both the 0rifices of the Stomach, 
and ſo drawing it up into innumerable ſmall Wrinkles. For 
the berter expreſſion of the Mucus out of the Glands of the 


| inner Membrance. For a cloſer comprehenſion of the 4/i- 


ment, and immiſlion of the ſaid Mxcus or other fermenting 


Juyce, into it. And for the gradual expreſſion of the coll: 
quated 
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moſt Mzſcular Fibers contract the Stomach in length ; and 
the inermoſt, in breadth. | | 

Aftriion, 1s a Contraftion only about the Pylorus ; per- 
formed by the incrmoſt Fibers alone: For the firmer Re- 
rention of the Aliment, and its orderly diſmiſlion into the 
Gur. 

Undulation, 1s when the Contrattion is made in ſeveral 
parts of the Stomach ſucceſſively, beginning at one 0rifice, 
or End, and terminating at the oppoſite. Made alſo by 
the Inner Fibers ; after the ſame manner, as the VUndulation 
or Periſtaltick Motion of the Guts. The uſe of it, 1s either 
tor Excretion or Erufation. It 1t begins from the Gzlet, it 
ſcrves, after the fineſt of the Aliment 1s difcharg'd by Corru- 
gation, for Excretion of the reſt. But 1t the Undulation be 
Inverted,or begins from the Py/orus,it produceth Eruitation. 
Anſwering to the like Inverted Motion, which ſometirnes 
happens in the Grs. 

Convulſion, 18 a forcible and ſfuddain Contraction of all 
the Orders of Fibers, outer, middle, and inmoſt. The uſe 
hereof with Undulation, 1s for Vomition. For firſt, there is 
only an Inverted Undulation, that 1s, I conceive, when there 
is only a Nazcea or tendency to Vonut. Which Undalation 
alfo, carries part of the matter by degrees, to the upper 
mouth of the Stomach. And growing quicker and ſtronger, 
at laſt turns into a Coneulion; the Stomach being hereby 
contracted both in width and length,and the Pylorns forced 


up to the upper 0rifice (as a Barbars Puff in powdering the. 


Hair, or the Bladder in the InjeEtion of a Clyſter) and fo 


roduceth actual Vomition. : | 
The Voluntary Motion of the Stomach, 1s that only which 


accompanies Rumination. That ut 1s truly voluntary, is 


clear, from the Command that Ruminating Animals have 
of that Aftion. For this purpoſe it is, that the Mzſczles 
of their Yenters are fo thick and ſtrong ; and have ſeveral 
Daplicatures as the Baſes of thoſe Muſcules, whereupon the 
ſtreſs of their motion lics.. By means whereof, they are able 
with caſe to-rowl and tumble any part of the meat from 
one Cell of the ſame Venter to another, or from one Ven- 
cer to another, or from thence into the Gz/er, whenſoever 


they are minded to do it; So that the Ejection of the meat 
UV] 


quated parts thereof into the Gut. In this motion, the ut- 
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in Rumination, 18 a Voluntary Eruftation. Not at all labo- 
rious to them, becauſe of the great ſtrength of the Muſcules 
of their Stomach and Gulet to command and goyern the 
fame: | i | 

By the Joynt aſliſtance of the Glandulous and the Ner- 
vous Membranes, the buſineſs of Chy/ification ſeems to be 
Es The Mucous Excrement of the Blood being 
upply'd by the former, asan Animal Corrofzze, preparing ; 
and the Excrement of the Nerves by the latter,as an Animal 
Ferment, Perfecting the Work: And the Ccus Ventricu- 
Ins of x Hog, ſeems to be a Repoſitory provided for ſuch a 
mixed Leven or Menſtruum : whereby "6 not only becomes 
more voraceous,having thence continual irritations to cat: 

but all he eats, 1s thereby hkewiſe well digeſted. 

The Folds of the Stomach, which in 1ts Corrugation muſt 
necds be much deeper than when 1t-1s dilated, or of uſe, To 
divide the Aliment into ſeyeral Portions, and thereby ad- 
miniſter their Ferments not only to the Circumfterence, but 
mmtimace parts of the Maſs to be fermented. 

The pointed Knots, like little Papille, in the Stomachs 
of divers Ruminating Beaſts, are alſo of great uſe, viz. For 
the Taſting of the Meat. Dr. W:lzs deſcribing the Inner 
Membrane of the Stomach ( not of a Beaſt, but expreſly 
of a Man) ſpeaketh thus; Haxc Crufta Ventriculum ( Huma- 
num puta ) tus obtegens, ſimilis videtur Illi, que Linguan 
obtegit. Wherein he was miſtaken: this Inner Membrane 
being Glandulous ; the Skin of the Tongue not ſo, but only 
Fibrous. Burt of divers Beaſts which Ruminate, thus much 
is true, That in their Three firſt Venters, the Inner Mem- 
brane is Fibrous, and not Glandulous ; the fourth only be- 
ing Glandulous, as in a man. Of the Fibers of this Mem- 
brane and the Nervous, are compoſed thoſe pointed Knots 

(«) Chap. 4. before deſcribed (a) both in ſubſtance and ſhape,alcogether 
like to thoſe upon the Tongue. WhenceT doubt not, but 
that the ſaid Three Yentricles, as they have a power of Volun- 
tary Motion : fo likewiſe, that they arc the Seat of 7aft, £ 
and as truly the 0rgazs of that ſenſe, as 1s the Tongue 1C FE 
KIE. ft 0 | $ 
Laſtly, and conſequently, the ſaid Nervous Knots, arc 
of uſe to Methodize the Work of Rumination, after this 


manner. The Animal haying caten cnough for the _ 
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well to govern ; rowles and tumbles the mcat to and fro 
therein: and at the fame ime, with the help of the ſaid 
Nervous Knots of ſeveral degrees of finenefs ( as the Go/d- 
fmith hath his Aſayers of ſeveral degrees of nicencfs) judges 
of the Courſeneſs or Finenefs, Crudenefs, or Concottion of 
any part of 1t; and accordingly lets it reit,or removes it. So 
then the groſleſt of theſe Afayers ftanding abour the Gwler, 
and fo inthe paſſage of the mear between the Panch and the 
Reticulum, being the proper judges of what 1s Coarſe or 
Crude ; if they find it ſo, then 'tis tumbled back to receive 
2 further maturation in the Panch. If fomewhat fine and 
Concocted, 'tis then permitted to paſs on an rowl into the 
Reticulum. And the ſaid Af/ayers or Nervous [fmobs being 
here ſharper and ſofter, than in the Parch ; have ſtill a more 
accurace Talſt: and theretore what they yer find too courle, 
the Reticalum forthwith throws 1t up into the Gulet and 
Mouth. From whence, being further refined , "tis re- 
manded to the Reticulzm ; and thence after a whule, into 
the Third Stomach or the 0maſus. And This again-being 
a more nice A/ayer than the Reticulum ; it it teels the meat 
fine and ſoft enough, paſlcth 1t into the laſt Stomach or 
Abomaſus. Butit otherwiſe, throws it back into the Reti- 
culum, and the Reticulum into the Gulet and Mouth'to be 
labour'd once again, and fo remanded. 
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CHAP.:--VIH. 
Of the Uſes of the Guts of Quadrupeds. 


Shall here, as before, paſs over ſuch particulars as have 

been ſpoken of by others; and divers alſo which being 

obſervable in the Gulet and Stomachs, as well as here, have 
been already ſufficiently explain'd. 

And fir{t the different Bore of the Guts 1s obſervable. 
So, for example, the Guts of a Horſe are very wide. For 
that he both ſwallowcth,and diſchargeth from his Stomach 
into his Guts, the meat more groſs; which therefore re- 
quireth a more. open paſlage, leſt it ſhould clog. As alſo, 


that it may move with greater ſpeed towards the Cacum, 
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(a) Chap. 6. 


here, (a) for the reaſon above-ſaid, delign'd by Nature to be 
a ſecond Stomach. Whereas in an 0x or a Sheep, the meat 
having paſſed four ſucceſſive Concoctions, 'tis thence deli- 
vered to the Guts of a much finer ſubſtance ; and {ſo 
moveth ſafe enough throuh a much ſmaller Chanel ; and 


| faſltenough, there bemng much leſs work here lett, for the 


Caecum to perform. 

The Contraction alſo of the Guts, or leſſening of the 
Bore by ſeveral Necks, 15 of good uſe. As for inftance, in an 
Urchan or Cat ; ſerving to ſtint che Tranſiuon of the meat, 
that it be not over quick, and dividing the Guts into fo 
many little Yerters, in which the meat reitagnates for ſome 
time, 1n order to 1ts reception of as many repeated Comn- 
coctions. Whereby alſo in theſe Animals the work of the 
Caecum, and therefore the making of it, ſeems ſuperſeded. 

Moreover, the rarious length of the Guts 1s obſervable, 
according to the cleanneſs, or more tewer nutritive parts of 
the Food ; or its colliquability into Chyle. So ina Weej!c 
or Squirel, that feeds much on Eggs, and Nuts, and fuc!: 
like fine and nutritive food, they are extream ſhort. And 1n 
all Groſs caters, longer than in other 2zadrupeds. And 
therefore one reaſon, why the Guts of a Sheep or 9x arc 
ſlender, 1s, that they may be long. For were they ſhorter 
and wider, it would not be tantamount : For the tood being 
Graſs, 1t 1s not fufhcient that they ſhould hold enough: bur 
alſo neceſſary, that chey g1yca longer Voyage toa ſubſtance 
ſo jcjune, fora thorow ſolution and exuction of all its nu- 
critive parts. Beſides, that in a ſmaller Channel, the faid 
parts will all along le nearer to the Lacteal Veins, and fo 
more eaſily be expreſs'd into them. 

The Membranes of the Guts, have a general analogy in 
all 2uadrupeds, and divers of their Uſes have been well 
aſſign'd. I ſhall therefore only Note, That as the ſpiral 
Fibers contract or purſe up the Bore of the Gur ; fo thoſe 
that run by the length, draw it up ſhorter, and fo dilate ir. 
Whereby, as one part of the Gut may preſs the meat fOr- 
ward, or as it were diſgorge it, ſo another gape to reccive 
It, at the ſame time. And in caſe one Gut ſhould by ano- 
ther, or by ſome Bowel, be oppreſsd,being by the faid Con- 
traction in length remoyed a little out of its place ; the trec- 


dom of its motion, or any thing therein, will thereby bc 
regain'd. | But 
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But 1a a Mo/e, the ſame Fibers which run by the length, 


. being Indented,do alſo for a little way,cach parcel obliquely 


run by the breadth of the Gur. Whereby they arc able, 


without the help of ſpiral Fibers, to narrow or ſhorten the 


Gut of themfſclves:and alſo to do both in the ſame place.For 
by the Relaxation of the Fibers,cthe ſides of cyery Indenture, 
muſt needs grow both wider and more diſtant,and the Gut 
wider and more extended, at the fame time : and fo Vice 
verſa. Probably with this deſign, That the Shells of Ir- 


fes may make a more fate tranfition, without raking 


againſt the tender {des of the Guts. 
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The Glands of the Guts are likewiſe of grcar Uſe. The. 


Mucus which they ſpew, ſerves to make the Guts {lip- 
pery, that the meat may tne more eaſily and faſely ghde 
along. Asalſo for another Ferment ſypcrinduc'd to that 
of the Stomach, and ſo a further colliquarion of the mear. 
With reſpect to both which Uſes,the ſaid Glands, according 
tothe Bore of the Guts, the hardnets or ſoftneſs, courſenets 
or colliquability of the mcat, are more or lefs numerous ; 
as 11 the precedent Examples. 

And that this Macus may be duly ſupply'd, Nature {till 
allows Blood-Veſſels proportionable to tlie plenty of Glands. 
And hath taken care that the Veſlels enter not the Guts on 
the ſame fide on which che Glands are ſeated, bur the oppo- 
ſite: that having ſpace cnough to branch themſelyes into 
the ſmalleſt capillary Tubes, before they reach the Glands, 
there may be the leſs danger, that any ſincere Blood ſhould 
with the Macus make an Inundation into them. 


Through the ſame Glands,as ſo many little Springs,I con-. 


ccive, That the Humours are cither emunged, or precipi- 


tated, out of the Blood, in Purgation. For that one fo ſmall 


a Pipe, as that of the Pancreas ſhould bring ſo greata quan- 


tity, 18 not at all probable. And the Glands being a vitble. 


way, I know no reaſon, wheretore we ſhould have recourſe 
to any inviſible one. 

 Thustheſame Glands are a great means to prevent Fea- 
vers, and other ill effects of Cold by a Diarrheg. For when 
by a ſuddain aſtriction of the Porcs of the Skin, or other- 
wiſe, the uſual perſpiration 1s ſtop'd : the redundant matter 
in the Blood, is often ſafely diſcharged, by the Glands, into 
the Guts. Bur if the matter be very ſharp, or ruſheth upon 


rhe 


The Stomachs and Guts. 


the Glands too fuddainly ; it fomerimes corrodes or breaks 
them, and ſo makes way for Blood alfo: as may be obſery'd . 
in the Guts of ſuch as die of a Dyſertry. 

The Uſe of the Cacum is manifold, but divers indiyers 
Animals; according to the make of it, and the Relation it 
bears to the Stomachs and the Guts. And firlt, for the moſt 
part, 1t ferves to give a ſecond Dceliberate Concettion to 
the meat, that nothing nutritive 11 it may be loſt. For 
which purpoſe, its always furniſh'd with Glands, as well as 
the other Guts. And,with reſpect ro its widths. commonly 
_ butthin,or Iefs muſcular,chat fo being leſs apr to conſtringe 

It felt, 1t rnay give a duetime of ſtay to the mear deliver'd 
to it. For whuch end alſo it is placed out of the common 
Road of the Guts; that being thereby leſs receprve of their 
Periftaltick Motion ; it may he the more ill. For the ſame 
intent the Corum in a Sheep hath ſeveral Flexures anſwerable 
to thoſe in the 4th Stomach or Abomaſus. And ina /op, "is 
drawn up into Cells on borh ſides, like the Colon, to make 
it ſo much the. more retentive. In the Coxey, the ſame 15 
done {till more cttc{tually, by the ſpiral Plate, or Connivent 
Valve winding from end to end. And in the Horſe, not by 
two only,bur tour Rows of Cells on the four ſides. In which 
two laſt Animals the ſaid Uſe is fo eminent, that the Corcum, 
conſidering its bigneſs withall, 1s the chict Stomach, and 
much ſuperior to the Sromach ſo calld. Anditis allo ob- 
ſervable, That the Abomaſideus in a Rat, hath the ſame re- 
lation to the Cacum ; as ina Sheep, the Abomaſus hath to the 
other Stomachs. Hence likewiſe it may be, that ſome Ani- 
mals have little or no Cacam: either becauſe the meat 1s ſo 
difloluble, as not to need a ſecond deliberate Concoction, as 
ina Weeſle; or for that Nature hath made ſomething elſe 
to ſerve without it ; as thoſe ſeveral Contractions 1n the 

Guts of a Cat; and the Valuule Conniventes 1n the ſmall 

Guts of a Man. Where we may obſerve, That theſe Valves 
are not every where ſpiral, as is thought, bur do alſo make 
ſome perfect and diſtinct Rings : whereby they are fitter to 
retard the motion of the meat 1n 1ts deſcent. 

Another Uſe may be, For a Retreat ; Either to the meat, 
if 1t ſhould chance to ruſh too faſt into the Gut below it: Or 
to the Excrements, in caſe the Animal is diverted from a 
preſent cjection of them. 

The 
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The laſt Uſe, I ſhall name, may be this, That in caſe the 
meat, or the Excrements in the lower Guts ſhould be at any 
time ſo dry and hard, as too ſlowly, and not without much 
ſtreſs to the Guts, to deſcend ; the Cocum is as a Clyſter-Bag, 
always ready with 1ts liquid Content, to be in ſome part 
thereinto injected. For which purpoſe, it uſually makes an 
acute angle with the upper Guts, and opens directly into 
thoſe below it. 

The Make of the Colon, with other Uſes, alſo anſwers 
to the greater need of Retention. Either becauſe of the up- 
right poſture, as ina Man; or frequent and ſpeedy motions, 
as In a Horſe or Hare : where,without the Cells of the Color, 
to retain the Excrements from the Refzm, there would be 
a continual Conatus egerend?. 

The ReFzm, or rather Stercoraceum of a Cat, being pecu- 
larly of fo great a bulk ; I will conclude with a Conjecture 
of one Uſe of it : and that1s, To be as a Counter-poiſe to her 
Head : whereby, from what height ſocver ſhe falls, ſhe till 


Ights upon her feer. 
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CHAP. VIIL. 
Of the Stomachs and Guts of BIRDS. 


: Mm that many particulars will here occur,which are 
i | intelligible from the former Deicriptions, and have 
56 already been explain'd; I ſhall therefore be the ſhorter. 


Of about Forty, whichT have open'd, I ſha! deſcribe theſe 
Thirteen that follow, ſc. of a Caſowary, an Owl, a Cuckow, a 
Dunghil-Cock., a Tame Pigeon, a Jackdawa Starling,a Tellow- 
hammer, a Bull-finch, a Wry-neck, a Bunting, a Reed=-Sparrow, 
and a Houſe-Swallow : and figure them all, but thoſe of a 
Cuckow. With Notes upon others, as I proceed. 
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_ The CASOWARY hath no Crop. But a wider Gulet, I 
fuppoſe,as well as Guts,than in any other Bird. Far greater 
than thoſe of an 0/trich; although the Body be much lets. 


The Gulet,where wideſt,or near the Throat,about fiye inches 
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over ; next the Stomach, two. Sprinkled with many ſmall 
Glands, as it 1s, more or leſs, 1n all Birds. 

Atthe bottom of it, the Fchinus; common to all Birds 
thatT have open'd. But here leſs conſpicuous. The Figure 
hath not expreſs'd it. Ir hath always a Lining of much 
larger Glands than thoſe in the Gz/et or Crop ; commonly 
of an Oval Figure, and cach of them with an open mouth 
ſpewing out a Mzczs. 

He hath no Gizard ( as hath the 9frich ); yet a thick 
Muſcular Stomach, as in other Carmivorous Birds. Almoſt 
of an Oval ſhape ; and ſmall with reſpect to the Guts: ex- 
prefled ſomewhat too big for the Scale, (as alſo the Guler 
and Guts) inthe Figure. The Pylorus guarded with a kind 
of Valve. | 

The Gzts not two yards and halt long. Beſide the two 
Cxca,are three. The larger, next the Stomach : as it 1s, in 
almoſt all other Birds. About three inches and +: over, 
where wideſt. The ſmaller, ſomewhat above two. The 
Refum, the largeſt, ſc. about four. Much wider than 
even thoſe of a Horſe, excepting only his Cecam and his 
Colon. 

He hathtwo Ceca ; as have almott all Birds. Yet here 
very ſmall, about + a foot long, but no chicker than a 
Womans lictle Finger. Here, as in all other Birds, making 
obtuſe Angles with the Refum. So that what is ſaid of them 
in Mr. Willughbys Ornithologia, ----Cum Inteſtino Redo an- 
gulos acutos faciunt ; was only a {lip of that moſt accurate 


Pen. 
The Rem is ſeparated from the next above, by a Con- 


nivent Yalye. 


— 


Of an Owle. 


The Gulet of a young Grey-OWLE, 1s of an indifferent 
ſize. At the bottom of it, the Echinus. And ſomewhat 
more apparent, than in the Caſowary, but lefs than in mot 


frugivorous Birds. 2 
The Stomach, a middle Thing betwixt that of other 
Carnivorous Birds, and a Gizard, ſc. a plain Bag, yet in the 


muddle ſomewhat Tendinous. 


The Gats in length two fect and 3. Three, A DEE 
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Ceca. The firſt or Amplum, a foot long ; and aboye # of 
an inch broad. The Gracile, which reacheth to the Ceca, 

 afootand three inches; and above # of an inch where nar- 
roweſt. In this Gut, are 15 or 16 ContraCtions, like thoſe 
in a Cat's, but made longer. 

The Cca, tour inches and i: long. As the Gizard »f a 
middle Nature, fo theſe of a muddle ſize, betwixt thoic of 
ſome Carmvorous, and ſome Frugivorous Birds. At their 
cloſe or turther ends, 3 an inch over. But where they en- 
ter the Reftum, no thicker than the bigelt ſtring of a 7rebe/ 
Vial. 

The Refum, three inches long ; towards the Anus, near 


an inch wide; almoſt 1n the Figure of a little Pear. As it is 
alſo in moſt Wild-Fowl. 


Of a young Cuckow. 


Neither hath this Bird any Crop, nor a Gizard. But to 
the Gulet it is peculiar, Thar it hach Ten or Twelve Rows 
of more conſpicuous Glands, which run along from the 
Throac to the Echinus. 

The Echinzs, of a ratable bigneſs, and more diſtinct 
from che Stomach, than in the 9wle; being divided from 

FR it by a Muſcular Neck, As it 18 alſo 1n moſt other Birds. 
- The Stomach, a plain Bag, much like to that of an 9ple ; 
| yet ſomewhat thicker, and more Tendinous. 

The Guts about a foot and 5 long. Three beſides the 
Ceca. The firſt, an inch and + long ; and near *of an inch 
wide. The ſecond, above a foot, and*® wide. The Ceca, 
as wide in the middle, as the firſt ; and above an inch long. 
s The Refum, two inches and 5. - 

N The Wild-Duck and Zeal alſo, and I ſuppoſe all of this 
'Þ kind, and moſt other Birds, are without a Crop. 


Of a Dunghill-C ock. 


* A DUNGHILL-COCK, hath one Stomach or Ventricle 

Ef more than the former Birds , ſc. a Crop: all over be- 

ps ſprinkled with ſmall Glands, ſomewhat more viſible than in 

the Gulet. 

The upper part of the Gw/er, leading to the'Crop, 5 of an . 
E inch 
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inch over. But the lower part, leading from it towards the 
Echinus, very {lender, not above + wide. 

The Echinus almoſt an Oval ſhape, being divided from 
the Gizard by a pretry long and {lender Neck. And may 
therefore be properly call'd the Second-or Oval Ventricle. 

The Third, 1s the Gizard, in the place of the plain Bag 
or Stomach in the former Birds. *Tis made of Six Mzſcules 
and a Cartilaginous Lining 1n the greater Concave ; which 
may be called the Laboratory. Thoſe four, which make the 
greateſt part of the Gizard, may be called the Grinders. 
Of extraordinary thickneſs; whereby the length of the 
Convex, is crofs to the length of the Concave of the Gizard. 
Yet thinner towards the Edges,ſo as to make a kind of dou- 
ble Hyperbola. In the Centre hereof on both ſides meet 
the Terndons of the ſaid Muſcules,continued or expanded for 
about 3 an inch in breadth, without any Carncous or Red 
Fibers mixed with them. From whence, they are divided, 
the one, which 1s the ſtronger, ſpread over, the other, under 
che Mzſcales ; into which they are alfo branched all the 
way, ſoas meeting in the body of the Mzſcule they make 
a ſort of fine Cancellated Work, as may be ſeen better in 
the Gizard of a Gooſe; eſpecially in a thin flice hereof par- 
boyl'd, and held up againſt a Candle. And in all Gizards, 
ſo as to be ſeen to run croſs, as in that of a Pullet in 7 ab. 29. 

The Fifth Mzfcule 1s that which ftandeth between the 
Echinus and the four Muſcules now deſcrib'd, and may be 
called the Dedufor, from the uſe hereafter mention'd. Very 
thin with reſpect to the former ; placed at the upper end of 
the left edge of the Gizard, and ſpread a little on the fide, 
but not ſo much as in the Figure. Better repreſented, 
Tab. 29. 

The Sixth, 1s ſuch another Muſcule, ſtanding oppoſite to 
the former, ſc. on the right edge of the Gizard, and may be 
called the Redufor, as ſhall be ſhew'd why. 

The four Grinders are fttengthened within,not only with 
a Tendon, but a Griſtly Lining, thicker than the outer 7er- 
don, with a rough ſurface, and wrinkled into feyeral 7ranſ- 
verſe Furrows, from one end to the other. . 

The Guts are about a yard and : long. Three beſides 
the Ceca. The firſt, the ſmaller ; "parper” to what 1t 1$ 


in mott Birds. Not much aboye +* of an inch, where _ 
out 
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b Of Birds. 35 
Abour two feet and 5 long. Where it joyns with the Great- 
cr, ſtands the end of the Dultus Inteſtinalis, accurately de- 
ſcribed (a) by Dr. Walter Needham. (.) Lib, de 

The Greater, where wideſt : an inch. The Redumſome- Fn 

: mato, 

what more. The Cca near cight inches long : at the fur- 
cher end, above i of an inch over ; but where they open 
into the Refzm,no thicker than the great ſtring of a Baſe- 
Viol. 

'Tis proper to the Gallinaceous kind, to have a great Gi- 
zard. Thar of a good big 7urkey, near eight Ounces 7roy. 
Whercas that of a Japan Peacock is not above two: yet the 
Body about halt as big as that of the 7xrkey. 

Not only all che Gallinaceous kind ; but the Duck , and, 1 
ſuppoſe, all of that kind, have two very long Ceca. 


Of a T ame Figeon. 


The Gulet of a Tame PIGEON, near the Throat, yery 
wide; almoſt an inch and + over. 

The Crop is above three inches broad ; aboye two, long ; 
and an inch and * deep. Not ſodiftin&t from the Glez, 
as in the Gallinaceous kind; this and the Guler running 
one into another 1n a dircct Line.. Inthe Belly of it, are 
7 few viſible Glands: but the Neck thence down to the 
2 Echinus, 18 curiouſly Lined with fix or ſcyen Glandulous 
F Laces. 

The Crop of a Carrier-Pigeon, 1s curiouſly ſhap'd; as it 
were Treble-Belly'd : the two outmolt or {ide-Bellies, open- 
ing into that in the middle. The bottom and Neck where- 
po of, are lined with ſeveral Glandulous Laces, as that of the 
L Tame Pigeon. 

6. The Crop of the Cropper-Dove, is almoſt of the ſame 
# Figure. But the Get of a wonderful extent; when blown 
: up lightly, above nine inches 1n the girth. 

The Echinus large, and fo the Glands therein ; for the 
fight of which, I have reprefented it inſide ourward. Diyid- 
cd, as uſually, from the Gizard by a Muſcular Neck. = | 

The Gizard rounder than of moſtother Birds. The Mz- 
zules very thick and high in the middle, and flater at the 
edges. The Dedadtor ſtands at the top of it, and the Redudor 
atthe bottom. 
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The Greater Gut a foot long, and near *** of an inch 
where wideſt. The ſlender Gur above 5 a yard long, and 
not much above 3® of an inch over where ſmalleſt. The 
Caca not more than of an inch long, nor thicker than a 
Fniting-Pin. Placed about an inch above the Refum. 
The ReFum near 5 of an inch wide, and an inch and 3 long. 


Of a Fackdaw. 


The Gulet above + an inch oyer at the top ; 3 at the bot- 

tom ; being Conzck all the way, as 1n moſt Birds. 

The Gizard, above of an inch over, aninch and 5 long, 
and very Tendinous. The Guts a foot and+ long. The 
firſt or Greater, 5 of a foot; and * of an inch wide. The 
ſmaller, Ten inches long, and ſomewhat more than * of an 
inch over. The Refum, two inches long, and above 5 an 
inch over ; ſhaped like the end of a Plummers fodering Iron. 
LL Ceca, not much aboyes of an inch long, and very 
{mall. 

All along the ſlender Gur, and in part of the Refum, the 
chief Muſcular Fibers are moſt curiouſly Indented, as in the 
Mole; eſpecialy near the Ceca. Not 1ll reſembling the 
Needle-Work called Iri/b-Sr:itch. 

Tranſverſe to theſe Fibers which make the Indentures,and 
which are continu'd by the Iength of the Gur, run others of 
the ſame colour, round abour 1t ; one of them to cvery In- [3 
denture, whichit divides into two cqual parts. 

The ſame Idented-Work 1s ſeen in moſt other ſmaller 
Birds, as well as here, but not every where after the ſame 
manner, nor 1n the ſame place. ' In the 7wite or Avicula 
Anadavadenſis, it continues alſo very far, ſc. four inches 
above the Caca. In the Redfart, above three. And in the 

Titlark, as fas, In the Water-Wagtaile, not above two and F 
:; and an inch below them. Inthe Solitary-Sparrow, they '2 
are alſo very pretty below the Ceca. In the Houſe-Sparrow, F 
they arc vitible only in the ſmall Gur an inch and 5 above 
the Ceca. Inthe Chafinch, only in the Refum. | 

The Gulet of a Fay, being contracted in the middle, 15 
divided into two ſlender YVenters, as the Guts of ſome Ant EX 
mals. Soalfo is that of a Zapan Peacock. 2 


The Refum of a Jay, hath ſeveral Muſcular Plates, Or 
; Valuulz 
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Valuule Conntiventss placed at the diſtance of * or i of an 


inch. 


Of a Starling. 


The Gulet exccedeth not * an inch in width. The Echings 


ſmall, with reſpect to the other parts. The Gizard, mean: 


near an oval ſhape: the Redufor conſpicuous. Next to the 
Grzard ſtands the {lender Gut, and the Greater follows ; as 
in the Dznghill-Cock : contrary to the order kept in moſt 
other Birds. Where they mcet,there 1s a remarquable Con- 
traction. The Indentures run along the lower half of 
the Ample Gut; with ſome Undulations oyer-againft the 


C ca. 
Of a Tellowhammer. 


The Galet, at top 1s dilated into a Crop an inch and 5 
long, and above ian inch over. The Axis whereof, as in 
a Pigeon, 1s the ſame with that of the lower part of the Gz- 
let, and not tranſverſe, as in the Gallinaceous kind, Curi- 
ouſly Laced with 16 or 18 Rows of Glands, about half an 
inch long. The Green-Finch hath a Crop of the ſame ſhape: 
but the Glands ſprinkled all oyer 1t ; very ſmall,yet diſtinct. 

The Echinus very ſmall; not aboyes of an inch long, 
and as broad. | | | 

The Gizard above : an inch long, almoſt 5 an inch 
broad ; thin edg'd," but-high-a.the raiddle ; very ſtrong 
and. Tendinous. And it may here be obſerv'd , Thar 
although the Gallinaceous kind have a very large Gizard : 
yet in many other Birds, even of the ſmalleſt ſort, the Gr- 
zard, with reſpect to 1ts bulk, 1s altogether as ſtrong : that 
is to ſay, the Myſcules, with reſpect to their length and 


breadth, are as Thick, and their Tendons anſwerable ; as nor 


only in this Bird, but the Hoxſe-Sparrow, Linnet, Titlark, 
and many more. And with. reſpect tothe Body, ſome 
ſmall Birds have alſo a great Gizard, asa Chaffmch, which 
hath one four times as big as that of a Liner. | 


" . 


"The Gats about eight inches long. The Greater, three; 
and above+ over where wideft. The ſmaller, about three 
and 3; and above *® wide. The Refumananch and long, 
ſhaped like a Pear ; *®* oyer in its wideſt place : very great. 
The Ceca itand * of an inch, below its ſmaller end : not 
above i® of an inch long. "Ti 
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The Indentures continu'd about #* of an inch from the 
Ceca both upward and downward. 
The Annular, or rather ſpiral Fibers, in the Refum more 


apparent. 


Of a Bull-Finch. 


A very different Bird from all the Finches. For firſt he 
hath a Lateral Crop. *Tis above + an inch broad, and about 
long. The Gzler, between the Crop and the Echinus, near 
*th oyer. The Echinus near ian inch long, and aboye 5 
broad : Thrice as big, as that of a Martlets, Swallows, or 
ova The Gzzard near 5 an inch broad ; broader than 
ong. 

The Guts no leſs than + a yard and an inch long : much 
beyond what they are in any of the Finches. The Greater, 
a footand ian inch ; and+® wide. The ſmaller five 1nches 
and :; and i: in width The Caca, at the end of the 


Reum, not above *® ofan inch long. The Redum,near 


an inch: and where wideſt, almoſt 5 an inch. Figur'd like 


a Pear, as in moſt other Birds. 
The whole ſmaller Gar, and about five inches of the 
greater,very curiouſly Indented. And the Indentures deeper 


in the latter. 


o A Young Vryneck. 


Hath no Crop, and but a ſmall Gzlet; not much aboye 


- tof an inch, where broadeſt. The Echinus of a prodigi- 


ous bigneſs; near an inch .and * long, and 5 an inch over. 
Much bigger than in a Feckdaw, that is yet near fix times as 
big as this Bird. TI found it full of meat. The Gizard of 
a meanfize ; ian inch long, and *** broad. The Gzrs about 
cight inches. The greater , near two; and near # wide. 
The next, four ; and ſomewhat more than * ® broad. The 
Refum, above two and i; and i**, where wideſt. The 
ſpiral Fibers herein more viſible. He hath no Ceca. The 
Indencures not ſo regular, as in moſt Birds, and but few. 

As this Bird hath no Ceca; fo the White-Throat, hath no 
ſmall Gur. 
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Of a Bunting. 


Hath no Crop. The Gulet from end to end; above a # of 
an inch over where ſlendereſt. The Echinus i * Jong, and 
as broad. The Gizard large, about + of an inch ſquare. The 
Guts, ratably, extream, ſhort, not above nine inches long. 
The larger, four inches, and # wide. The next, as long ; 
and ** gyer. The RefFum, about an inch; and not very 
wide. The Ceca not above **". The Indentures continu'd 
from the Ceca upward, three inches, bur lefs vitibly. Down- 


ward or towards the Anzs, 43 of an inch, very curious. 


Of a Reed-Sparrow. 


The Gulet, Echinzs, Gizard, and Guts of this Bird, are all 
much like in ſhape to thoſe of a Bznting : and ratably, lefs. 


Of a Hl ouſe.Swallow. 


The Gzlet above + of an inch over next the Throat ; 
next the Echinus, **, Laced with eight or nine Rows of 
Glands by the length, as in a Pigeon. He hath no Crop. 
The Echinus, above of an inch long, and as wide, The 
Gizard near * an inch long; and +#*®* broad. The Guts 
about five inches long. For the bigneſs, ftrong and muſ- 
cular. The Indentures, for the length of an inch and +, 
very fine ; eſpecially, when the Guts are blown up. The 
Cecai® of an inch. Between the Indented Gur and the 
Refum, a great Contraction : but 1s omitted in the Figure. 

In a Robin-Redbreaft ; the Guts are more Muſcular, than 
in any ſmall Bird. The Ceca, faſten'd, not as uſually cither 
on the Neck of the ReHum, or where that and the ſmaller 
Gut meet ; but 3 an inch above the end of the ſmaller Gurt. 


None of them haye any viſible Indenturcs. 


CHAP. 


The Stomachs and Guts. 
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CHAP. 1X. 


Of the Uſes of theſe Parts. 


F He Gulets of Birds, are bigger or lefs, according to the 

quantity they ſwallow. More or leſs Glandulous, 
according to the Solidity, or the Dryneſs of their Meat. 
And with reſpect to the ſame, the Figure thereof is more 
ſimple; or expanded into a Crop ; by whichit 1s retain'd a 
lo:3er time, before it further deſcends. And according as 
leſs 0: 1n0re Time 1s requir'd, the Crop 1s made fo, as either 
to have its 4». the ſame with that of the Gu/et ; or elſe to 
ſtand Collateral, and ſo open tranſoer/ly into 1t. 

After the Meat hath been ſufhciently macerated there, it 
deſcends into the Echinus, for a ſecond preparation. So 
much the more thorowly made here,becaule by far greater 
Glands. And whar was done before to all at once, 1s here 
1n, to ſmaller parcels. Thus Part in ſome ſort anſwering to 
the Crop, as the Reticulum, 1n a Sheep, to the Panch. Withall 
it ſhould ſeem, That when the Gizard 1s cither over loaded, 
or the Meat not enough prepar'd ; 'tis thence returned back 
to this Part, ( as the Reticz/um alſo ſubſerves the Omaſus) till 


It and the Gizard are more ready, one for the other. For [7 
whichend alſo the Muſcular Neck below the Echins, ſerves : 
as a Sphincter to purſe it up. | : 


Art length it deſcendeth into the Third Yextricle. Either 
Membranous, as in moſt Carnivorous Birds; where the 
Meat 1s concocted as in a Man. Or ſomewhat Tendinous, 
as in an Owle ; as if it were made indiffterently for Fleſh, or 
other Meat, as he could meet with either. Or moſt Thick 
and Tendinous, called The Gizard ; whercin the Meat, as1n 
a Mill, is ground to pieces, and thence prefled by degrees by 
into the Guts in the form of a Pulp. For which purpoſe, ; 
the Dedudtor ſeryes to deliver the Meat from the Echinus : 
to the Laboratory ; as a Hopper to a Mill. The four Grinders þ 
or chicf Operators,as the Mil/tones : Partly,as they arc extra- j 
ordinary Thick, and made with double Tendons ; whereby x 
they are conſtring'd with the greater force. And partly, 4 
as their Tendons ſtand high in the centre, fo as to be arched: 


for ſo, cvcry time the Tendons are contracted, they _ 
needs 


4 web . : 
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needs make a ſhallower Arch, and ſo force the inſides of the 
Grinders cloſer together. And as the Mill/tones are peck'd 
and cut with ſmall Gutrers,leaſt their force ſhould be evaded: 
ſo the Griſtly Lining of the Gizard 1s all over rough, and 
gather'd into anſwerable Furrows. And becauſe the force- 
able motion of the Grinders, muſt needs work the Meat 
from under them : as therefore in ſome Mills there is one 
attends ſtill to turn the Griſt under the Stone; fo the Re- 
dudtor here, to deliver it back to the Grinders, and ſo oyer 
and over, till it be ſufficiently elaborated for the Guts. 

And asthe ſtrong and continual motion of all theſe Muſ- 
cules,is taught us from their ſtructure,ſo likewiſe from their 
red colour, which eſpecially in the Grinders is intenſe. 
Hence ma Fiſh, the Muſcules which move the Fins are uſu- 
ally Red, alchough the reſt of the Fleſh is very white : And 
fo the Leg of a Domeſtick Fowl. Whereas the Wings alſo 
of a Wild Fowl, are of the ſame colour. So likewiſe the 
Fleſh of a driven Caff, or of a Hare, though that of a Coney 
be white. And that which comes nearer, the Heart in all 
Creatures, having the like continual monon, is of a Red 
Colour. 

The Guts are of difterent length and bigneſs, not always 
proportionable to that of the Bird, but the nature of the 
Meat. So thoſe of a Caſowary, though ir be neceſſary; that 
they ſhould contain Meat enough for fo great a Body : yet 
not, that the Meat, which is very nutritive,ſhould make any 
long voyage. Yet 1s 1t needful there ſhould be a Connivent 
Valve before the ReFumm, for the guarding of ſo open a pals 
ſage. And fo with Variety in other Birds, according as ad 
feed on Worms, Seeds, Fruits, Flys, or Shell d InſeFs,requiring 
a longer, or more open paſſage, for their more deliberate; 
of ſafer Tranſmiſſion to the Anus. 

The Imdentures alſo ſeem to be made, and with variety; 
to the ſame Intent : ſc: That the Guts hereby receiving the 
greater Contraction and Dilacation,may ſo much the more 
forceably detrude the Meat, or more eaſily give way tor ; 
as it is ſofter, or muxed with Shells; Stonesand the Iike. 

The Ceca,eſpecially where large, and made for a further 
Concoction of the Meat; for the better Retention hereof, 
where they open into the Rem, are very ſtraight. And for 


the ſame reaſon, alſo thinner and leſs Mzſcular than the 
F other 
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other Guts : that fo the Meat therein may lie the more 
The ampliation of the Redum, chiefly in Wild Fowts, 
amongſt other Reaſons, 1s, I ſuppoſe, That the Dung lying 
there in good quantity, may be as a Cornter-poiſe to the 
Head, to keep 1t up in flying. 


CHAP. X. 
Of the Stomachs and Guts of FISHES. 


I N fo many as I have open'd, two Things are more gene- 
L rally obſervable, »iz. That many of them have no 
Stomach, that 1s one that 1s nor Belly'd ; as in the Salmon, 
Zack, Tench, Barble, Breme : or very little, as in the Place. 
And many more, inſtead of One Cxcam, as in ſome 2za- 
drupeds; or Two,asin moſt Birds ; have three or four, as 
the Pearch ; nine or ten, asthe Rocher ; many more, as the 
Trout, above thirty ; the Whiting, above forty ; the Salmon 
many more. | 

The Stomach of a Place ſhaped almoſt like the Echinus 
of a Bird. Bounded at the bottom with a Connivent Valve. 
The Guts two only. The upper end of the firſt, hath two 
little extuberant Parts, the uſe whereof may be anſwerable 
to one uſe of the Cacum, fc. To divert the Mear, leſt upon 
any Inverted Motion of the Gur, 1t ſhould regurgiate into 
the Stomach, or ſtrain the Valve. The bottom of this Gut 
1s ſeparated from the Refmm, by another pretty C onnivent 
Valve : both which, and the viſible Texture of the F7bers, 
are ſhewed in the laſt 7 able. 

The Stomach of a Salmon is only like a wide Gurt.He hath 
about fourſcore Cace, hanging on the great Gut, almoſt 
like the Maze upon the Neck of a Horſe. Being ty'd alto- 

ether with ſmall Veſſels, and the Veſſels hid with Fat ; they 
bing becn miſtaken by ſome tor a Pancreas. The Reftumis 


| guarded with about thirty Annular Valves. 


The Whiting hath a large Stomach, which is a diſtinct 
Bag or Belly. - And numerous Ceca, not ſtanding as 1n the 
Salmon, but all in a Ruck. The Stomach and Guts of a Cod 


are very like. "75 -a1Qb 
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Some NorTEs upon the TazLEs. 


Ab. rt. Deſcrib'd,p. 9,14,19, 
l 27. The Stone only,drawn 
| after the life. 

Tab. 2. Dec. p. 11, 13, 21, 24,25; 
29. All but the Ram's Horns, af- 
ter the life. 

Tab. 3. Delc. p. 36, 38. 

Tab. 4. Deſc. p.42, 50. 

Tab. 5. Deſc.p. 63, 64, 67. | 

Tab. 6. Deſ(c.p.78,85. The double 

__ Egg drawn after the life. 

Tab. 7. Deſc. p. 87, 104, 108, I1o, 
I13, @ I14. 

Tab.8. D.p.-115, 117, 121, 123; 

Tab. 9. D.p. 126, 127, 128. 

Tab. ro. D. Þ.-130; 13T. 

Tab. 11,: D.P..133, 135; 136, 137; 
140. 

Tab. 12. D.p. 140,141,142, ine 9. 
Pp. 146, 148. lizel. þ. 149. 

Tab. 13. D. p. 154. line 13. p. 156, 
158, I61, 163, 165, I66. 

Tab. 14. D. p. 188. line 13,23, & 
30. þ. 189, 190. line 18, 33, &- 
40, I9T. 

Tab. 15. D. þ. 197, 198. 

Tab. 16. D. þ. 201, 202, 203,204, 
205, 206. 

Tab. 17. D.p. 185, 216, 229. 
Tab. 18. D.-p. 233, 243, line 22, 
p. 244. line 37. Þ. 245, line 33. 
Tab. 19. D. p. 254, 255, 256. line 

33, 263. line 35. þ. 264. line 3, 


& 19. 


Tab. 20. D. p. 267,268, 273, 276, 
291, 297, 302, 303. 

Tab. 21. D. p. 3o5, 306, 307. line 

"..23. p- 300,312. 

Tab. 22. D. p. 315, 323, 326. line 


| 34+ P- 329, 330. 


The reſt belong to the Anatomical 
Part. 

Tab. 23. In which the Stomach and 
Guts of a Fox, are ſuppoſed to 
be turned infide outward , to 

{hew the Glands. 

1ab.24. In which all the Guts are 
ſuppoſed to be inverted, to ſhew 
their Glands and inward Stru- 

_ Cture. 

{ab.25. Where ſome Faults are to 
be re&tify'd by the Deſcriptions. 
To which the Reader 1s defired 

_ always to have regard. 

Tb. 26. In which the Stomach and 
Guts of a Sheep ſuppoſed to be 
Infide outward. 

Tab. 27. In which the width of the 
Caſowarys Guts is ſomewhat a- 
bove the Scale. 

Tab. 28. In which the G7zard of 


the Durghill-Cock 1s not fo well 
drawn, as in the following Table. 
The Pzgeons Crop drawn Inſide 
outward, to ſhew the Glands 
both 1n that,and in the Echizvs. 
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